A conserved interaction between the replicative clamp loader and DNA ligase in eukaryotes: implications for Okazaki fragment joining.
The recruitment of DNA ligase I to replication foci and the efficient joining of Okazaki fragments is dependent on the interaction between DNA ligase I and proliferating cell nuclear antigen (PCNA). Although the PCNA sliding clamp tethers DNA ligase I to nicked duplex DNA circles, the interaction does not enhance DNA joining. This suggests that other factors may be involved in the joining of Okazaki fragments. In this study, we describe an association between replication factor C (RFC), the clamp loader, and DNA ligase I in human cell extracts. Subsequently, we demonstrate that there is a direct physical interaction between these proteins that involves both the N- and C-terminal domains of DNA ligase I, the N terminus of the large RFC subunit p140, and the p36 and p38 subunits of RFC. Although RFC inhibited DNA joining by DNA ligase I, the addition of PCNA alleviated inhibition by RFC. Notably, the effect of PCNA on ligation was dependent on the PCNA-binding site of DNA ligase I. Together, these results provide a molecular explanation for the key in vivo role of the DNA ligase I/PCNA interaction and suggest that the joining of Okazaki fragments is coordinated by pairwise interactions among RFC, PCNA, and DNA ligase I.